Event-related brain potentials (ERPs) have been instrumental for discerning the relationship between children's aerobic fitness and aspects of cognition, yet language processing remains unexplored. ERPs linked to the processing of semantic information (the N400) and the analysis of language structure (the P600) were recorded from higher and lower aerobically fit children as they read normal sentences and those containing semantic or syntactic violations. Results revealed that higher fit children exhibited greater N400 amplitude and shorter latency across all sentence types, and a larger P600 effect for syntactic violations. Such findings suggest that higher fitness may be associated with a richer network of words and their meanings, and a greater ability to detect and/or repair syntactic errors. The current findings extend previous ERP research explicating the cognitive benefits associated with greater aerobic fitness in children and may have important implications for learning and academic performance.
Introduction
As much as a century ago, scientific evidence demonstrated higher rates of degenerative diseases in individuals with sedentary occupations (Paffenbarger, Blair, & Lee, 2001) . Despite the refinement of this knowledge over subsequent decades, changes in technology and lifestyle have led to continued or even increased prevalence of sedentary behaviors in individuals of all ages (Vaynman & Gomez-Pinilla, 2006) , with arguably the most negative outcomes accruing to children and adolescents. Since 1980, the number of overweight children and adolescents in the United States has doubled and tripled, respectively (Baskin, Ard, Franklin, & Allison, 2005) , while relative maximal oxygen consumption (VO 2max , a gold-standard measure of aerobic fitness) has decreased by 20% in adolescent females (Eisenmann & Malina, 2002) . Many speculate that this trend is exacerbated by the decreased amount of time children spend being physically active at school, and correspondingly indicates that schools are the ideal environment for intervention (Donnelly et al., 2009; Hillman, Erickson, & Kramer, 2008) . Such ideas have generated a strong interest in attempting to unravel the association between children's health and their endeavors at school, most notably academic achievement.
Children's aerobic fitness and cognition
A growing body of research has focused on the relationship between children's aerobic fitness and academic performance using field estimates and classroom evaluations in school. Although a causal relationship has not yet been established, a number of findings have demonstrated that more aerobically fit children perform better on standardized achievement tests and receive higher grades (see CDC, 2010, for review). Such findings have considerable implications for children's health and their accomplishments in school, especially given that early academic achievement often predicts future engagement and success. This relationship has been particularly well established for language and reading abilities. Superior skills (phonological awareness, word decoding, reading comprehension, and spelling) and early performance have been linked to better grades and greater reading engagement during high school (e.g., Cunningham & Stanovich, 1997; Lonigan, Burgess, & Anthony, 2000) , as well as improved mastery of a second language (which many children also encounter in the school curriculum; Sparks, Patton, Ganschow, Humbach, & Javorsky, 2008 
